SUMMARY Lethal osteogenesis imperfecta (OI-L) and normal fetal bones contain types I and V collagen with relatively more type V in OI-L bones. The latter, unlike normal fetal bone, also contain some type III collagen. Such altered collagen ratios could directly produce the bony fragility and radiotranslucency of OI-L bones. Since this is an inherited osteoporosis similar alterations in acquired osteoporoses are also possible.
Osteogenesis imperfecta (01) is an inherited defect of connective tissue in which bony fragility is associated with generalised connective tissue abnormalities such as hernias, hyperextensible skin, blue sclerae, deafness, and dentinogenesis imperfecta. There is autosomal dominant and recessive inheritance,' and each form is clinically and probably biochemically heterogeneous.2 Sillence and Rimoin3 have proposed five types of 01, and there are probably more. Abnormalities of collagen chemistry probably cause most or all of them, and diminished type I collagen synthesis by cultured fibroblasts,4 inadequate lysine hydroxylation,5 altered tissue ratios of type III to type I collagen in skin biopsies,6 and failure to produce ca2 chains7 have been described. The rare lethal or broad-boned variety of 01 is particularly severe, causing death in utero or in early infancy. Cranial enlargement, chest wall deformities, short-limbed dwarfism, and curiously undercalcified, broadened, misshapen bones are characteristic of the syndrome. Penttinen hours and analysed on a Technicon amino-acid analyser.
Results

WHOLE COLLAGEN CHAINS
Pepsin digested 01-L bone consistently showed slower migrating bands than oxl(I) and a mercaptoethanol reducible trimer (y) separable from al(I) by interrupted electrophoresis. The latter is specific for type III collagen.14 The slower migrating bands from the 0I-L bone had two components, an upper (acB) and lower (oxA) band, although the xB band predominated. The electrophoretic conditions were arranged such that the reducible y component migrated as an a chain just below the (xB chain and above the oxA position. The aB band from 01-L bone was present in sufficient amounts to persist at even one-tenth of the normal concentration applied to the gels (Fig. 2) . In contrast, the control bones contained lesser amounts, and loading experiments showed rough equivalence between 100 ,ug of pepsinised control and 10-20 ,ug of OI bone (Fig. 3) . Comparison with authentic type V collagen prepared from human fetal membranes showed that the bands from bone have similar electrophoretic properties to type V collagen cxA and xB chains. To confirm that type V collagen occurs in normal bone, the pepsinised collagens were enriched by precipitation with 4% NaCl and showed authentic type V collagen in the supernatant fraction (Fig. 4) . Similar experiments with 01-L bone were restricted by the lack of material.
Since coincident electrophoresis of putative collagenous bands is not proof-positive that they contain collagen, the pepsinised material was treated with bacterial collagenase before electrophoresis. This experiment showed the heavy component to be collagenase sensitive (Fig. 5) .
The proportion of collagen solubilised was esti- This clearly shows the aB component, and the aA chain is not seen on this gel. The aS chains are sufficiently plentiful to be seen at the lowest concentration gel. mated from the hydroxyproline content of the pepsin soluble and insoluble fractions. In all cases this was greater than 60%.
CYANOGEN BROMIDE CLEAVAGE
Cyanogen bromide cleaved peptides range from Further studies are in progress to measure type V to type I collagen ratios in normal babies throughout 
